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Pre-Treatment Procedures 

* Animal health procedure: all animals received a clinical examination for 
ill-health on arrival and a veterinary ciinica! examination during the 
acclimatization period. 
5 « Acclimatization period: at least 3 weeks between animai arrival and start 
of treatment. 
Experimental Design 

» Allocation to treatment groups was performed during the acclimatization 
period using a random allocation procedure based on body weight classes. 
10 * Animals were assigned to the treatment groups shown in Table 1. The 
dose levels administered were shown in Table 2. 
Administration of the Test/ControJ Articles 
Group 1 and 2 Animals 

■ Method of administration: injection in the left inguinal lymph node. 
15 Animals were Sightly anaesthetized before each administration by an 

intramuscular injection of ketmine hydrochloride (imaigene® 500 * Merial, 
Lyon, France). The same lymph node was injected on each occasion (left 
side). Each injection was followed by a local disinfection with iodine 
(Vetedine® - Vetoquinol, Lure, France}. 
20 Group 3 

■ Route: subcutaneous. 

« Method of administration: bolus injection using a sterile syringe and 
needle introduced subcutaneousiy. Four injection sites were used followed 
by a local disinfection with iodine (Vetedine® - Vetoquinol, Lure, France). 
25 Animals were also lightly anaesthetized before each administration by an 
intramuscular injection of ketamine hydrochloride (Imaigene® 500 - Merial, 
Lyon, France) in order to be under the same conditions as groups 1 and 2 
animals. 
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Four injection sites in the dorsal cervical/interscapular regions were used 
as shown in Table 3. 

" EL1SPOT Analysis 

An ELI SPOT assay was used in order to assess the cell mediated 

5 immune response generated in the monkeys in the various treatment 
groups, in particular, an EUSPOT \FHy assay was used in order to 
measure IFNy production from T lymphocytes obtained from the monkeys in 
response to gp1Q0 antigens, 

1 0 Materials and Methods 

Plates: MILUPORE Multiscreen HA pfate / MAHA S45.10 (96 wells). 

Capture antibodies: MABTECH monoclonal anti-IFNy antibocHes/G~Z4 1 
mg/mL. 

Detection antibodies; MABTECH monoclonal anti-IFNy antibodies/7-B6-1- 
15 biotin 1 mg/mL. 

Enzyme: SIGMA, Extravidin-PA conjuate/E2636 

Substrate: BIORAD, NBT/BCtP - Alkaline phosphatase conjugate substrate 

kit/ref: 170-64 32. 

Coating 

20 Place 100 uL per well of capture antibodies at 1 \igfml diluted at 1/1000 in 

carbonate bicarbonate buffer 0.1 M pH 9.6 into the multswel! plate. Incubate 

overnight at 4°C, Wash 4 times in 1X PBS, 
Saturation 

Place 200 jiL per well of RPMI supplemented with 10% FCS, non essential 

25 amino acids, pyruvate, Hepes buffer and Peni-Strepto. Incubate 2 hours at 

37°C. 
Test 

Cells from the immunized animals are tested against (a) medium alone; (b) 
pooled peptides at a concentration of 1 mg/mL; and (c) a non specific 
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stimulus (PMA-tono). The pooled peptides used in this Example to 

stimulate tFN-y production were derived from gp100 and are illustrated in 

Tables 4 to 7. The final volume of each sample is 200 uL Incubate 20 

hours at 37°C. 

5 Wash 4 times in 1 X PBS and 0.05% Tween 20. 
Detection 

Place 100 uL per well of detection antibodies at 1 ^ig/mL diluted in 1/1000 

1X PBS, 1% BSA and 0,05% Tween 20. Incubate 2 hours at room 

temperature. Wash 4 times in 1X PBS and 0.05% Tween 20. 
10 Reaction 

Place 100 pi. per well of Exfravidin-PA conjugate diluted 1/6000 in 1X PBS, 

1% BSA and 0.05% Tween 20. Incubate 45 minutes at room temperature. 

Wash 4 times in 1X PBS and 0.05% Tween 20. 
Substrate Addition 

15 Place 100 ul per well of substrate previously prepared. For example, for 1 
plate, prepare. 9.6 ml of distilled water, 0.4 mL of 25X buffer, 0.1 ml of 
solution A (NBT) and 0.1 mL of solution B (BCIP). Incubate 30-45 minutes 
at room temperature. Wash in distilied wafer. Dry and transfer to a plastic 
film. The number of spots are counted using a Zeiss image analyzer. Each 

20 spot corresponds to an individual IFN-y secreting T cell. 

Results 

The animals that tested positive on the EUSPOT analysis are shown in 
Figures 1-4. Overall, the results demonstrate that of the animals tested, 2 
25 out of 2 (i.e. 100%) of the animals that received the intranodal administration 
of the gp100 antigen, and 2 out of 4 (i.e. 50%) of the animals that received 
the subcutaneous administration of the gp100 antigen had a positive cell 
mediated immune response. 
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EUSA Analysis 

The EUSA was performed utilizing standard methodology known in the art. 
Briefly, the human gp100 ("hgplOO"; produced in Baculovirus) was diluted in 

5 coating buffer (carbonate-bicarbonate, pH9.6) and added to 98 welis at 
0»5ug/wefl. Plates were placed at 4°C overnight. Plates were then washed 
and blocking buffer (phosphate buffered saline/0.5% Tween 20/1,0% BSA, 
pH7.2) was added for 2 hours at 37°C. The plates were then washed and 
the sera was diluted in dilution buffer (phosphate buffered saline/0.5 % 

10 Tween 20/ 0.1 BSA, pH7.2). For this study, monkey sera was diluted to 
1:800 and "7" serial 3 fold dilutions were done for each sample tested. The 
human sera controls were diluted to 1:50 in dilution buffer and "7" serial 2 
foid dilutions were performed. Each dilution was done in duplicate. The 
plates were incubated a further 2 hours at 37°C. The plates were washed 

15 and the horse radish peroxidase <HRP)~conjugated anti-human secondary 
antibody (anti-human lg whole antibody from sheep (Amersham Life 
Science, NA933)) diluted 1:100 in dilution buffer was added to the wells and 
incubated for 1 hour at 37°C. The plates were washed and OPD (o- 
phenylenediamine di hydrochloride} substrate with H 2 0 2 in substrate buffer 

20 (50mM phosphate/25mM citrate, pH 7.2} was added to the welts. For a 
kinetics EUSA, the plate was read repeatedly (2 minute intervals for 15 
minutes) unstopped (without "stop" buffer}. Plates were read at 450nm. 

Results 

25 The results of the above experiment are presented in Table 8 and in 

Figure 5. The animals of group 2 received intranodal injections of 
ALVAC(2)-gp1 00(mod} followed by boosts with the modified gp100 peptides 
209(2M) and 290(9V); the animals in group 3 received a subcutaneous 
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injection of the ALVAC(2) construct followed by peptide boosts; the animais 
in group 1 received intranodal injections of saline as a control. 

As can be seen from Figure 5, intranodai injection of the antigens 
induced a humoral response that was much greater than when the antigen 
5 was injected subcutaneously. 

In summary, the resuits of this Example demonstrate that intranodal 
injection of a tumor antigen induces both a humoral and eel! mediated 
response that is much greater than when the tumor antigen is injected by 
the conventional subcutaneous route of administration. 
10 While the present invention has been described with reference to 

what are presently considered to be the preferred examples, it is to be 
understood that the invention is not limited to the disclosed examples. To 
the contrary, the invention is intended to cover various modifications and 
equivalent arrangements included within the spirit and scope of the 
15 appended claims. 

All publications, patents and patent applications are herein 
incorporated by reference in their entirety to the same extent as if each 
individual publication, patent or patent application was specifically and 
individually indicated to be incorporated by reference in its entirety. 
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TABLE 1 



Group 
Number 


Routs of 
administration 


Treatment days and compound administered 


Number of 
Animals 


1 


Intranodal 


Saline (NaCI 0 9%}: clays 28, 42, 56 
Then 70, 71, 72, 73, 74 
Then 84. 85. 86, 87 and 88 


4 


2 


Intranodal 


ALVACI2) - qp100 mod; days 28. 42. 56 


4 


*mgp100 peptides: days 70 . 71. 72, 73, 74 
Then 84, 85. 86. 87 and 88 


3 


Subcutaneous 


Saline (NaCI 0.9%): day 1 

ALVAC{2) - QOlOO mod days 28, 42, 56 


4 


*mqp10Q peptides, days 70 and 84 



*209{2M}-IMDQVPFSY: 290{9V) YLEPGPVTV 



Group 1 animate (control) received the control article (saline for injection (NaCI 0.9%)). 
Group 3 animate received the control article (saiine for injection (NaCI 0.9%}) on day 1 
only. 
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TABLE 2 



Group 
Number 


Dose level 


Dose volume 
{mi/admtnistration 1 


1 


Saline (NaC! 0.9%}: 0 


0.250 


2 


Dose: 0.25 x 10' " CCiD 50 

ALVAC {2} - gp100 mod: 0.25 10 71 CC1D50 


0.250 




Dose: 200 M g (Totai) of peptides IMDQVPFSY {209(2M}}, 
and YLEPGPVTV (290(9V)) (100uq each) 


0.2 


3 


Saline (NaCt 0.9%) 


0.250 




fttVAC{2} - gp100 mod; 0.25 10 7 " CCiD 50 


0.250 




Dose: 200 ng (Totai) of peptides 1MDQVPFSY (2G9{2M)} 
5nd YLEPGPVTV j each) 


0.2 



WO 01/363,12 



PCT/CA68/M253 



37 

IABl,E.3 



Days 


Silos used t 


1 and 28 


wer left 


42 


poet .. 


56 


uppef 


70 


owet eft 


| 84 


-en; 
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TABLE 4 



Peptide Pool #- 



Peptide 


Sequence 


SEQJD.NO. 


1329 


HLA VIG AL LA VGATK 


SEQ.ID NO, 3 


■ 


G ALL A V G ATKVPR N Q 


SE0.1D-N0.4 


1331 


V G A T K V P R N Q DWL G V 


SI «» ID V 


1332 


V P R N Q D W L G V S R Q L R 


Si Q M) No.e 


1333 


DWLG VSR QLRTK A \VN 


Si Q lf> HO " 


1334 


S R 0 L R T K A WN RQLYP 


Q ID.NO.8 


1335 


TKA WNRQLYP E WT E A 


■ '.i NOP 


!336 


R QL YP E W TE AQRL DC 


SEQ 1 v i > * 


5337 


E WTEAQRLDCWRGGQ 


SEQ ID.KO.11 


1338 


QR LDC WRGGQVSLKV 


5 ;D.NQ,12 


1339 


WRGGQVSLKVSNDGP 


SEQ.3D.NO. 13 


1340 


VS LKVSN D G P T L 1 G A 


SEQ.lD.NO.14 


134 5 


I A LN F P G S 0 K V L P DG 


< )\0 15 


1345 


P GS QK V LP DGQ V I WV 


-1 9.ID.NO.I6 


1 34f> 


VI. P DG 0 VI W VNNTI1 


SEQ.ID.NO.17 




0 V 5 ^ i i 


SL O.I D.N O.I 8 


1348 


N N THN'G S QV WGGO P 


SE0.ID.NO.19 


134. 


NGSQVWGGQPVYPQE 


SE0.ID.NO.20 


1350 


WGGQPVYPOETDDAC 


SEQ ID NO.21 


13: 


VYPOETDDACJFPDG 


Si 0 ID NO 22 


S3: 


TDDACIFPDGGPCPS 


SEQ.ID.NO.23 


5 


IFPDGGPCPSGSWSO 


SEQ.lD.NO.24 




GS WSQKRSF VY VWKT 


SEQ.ro.NO.25 


- i 


K.R.S F VYV WKTWGQY W 


SEQ.1D.N0.26 


S3: 


Y VWKT WG 0 Y WQVLGG 


SEQ.ro.NO.27 


13. 


WGOYWQVLGGPVSGL 


5EO.ro.NO.28 


13 


QVLGGPVSGLSIGTG 


SEQJD.NO.29 
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TABLE 5 



Peptide Poai #2 



Peptide 




EOJD.NO. 


— ~~~~ 


^ ^ V I W \ Tit 


. 0 ID NO.30 




o JAJ 1 u KA M Lvj i H [ M r. 


D.NO , 


-r~ 


& Ay i r*Tu T\>i kv'tv v u 

t\MMlu i nl : vl c V IV i n 


SBOTD.NO.32 




— 


THTM^VTVVUP pns; i> 
J n t jvi £, v j v i n xs. KA j o K 


s i jI > N * - 


~~~~ 


v j v i HKKuoKo j V r L 


-i 0 IH.NO.34 


~~~~ 


1\ K vj r> t\ o i VrL A no<>o 


SEOTD.NO.35 




YVP 3L A HSSS *\F TIT 


S EQ J D.NO. 3 6 


~™g 


v f 1 1 o wtl 1 \ ^ \ s 


SEOJD.NO. 3 ? 


136V 


DQVPFSVSVSOLRAL 


v n i£» v i , * 


13" 0 


SVSVSOLRALDOONK 




13' 


0 G G NKHFLR N Q P LTF 


f . Q.ID.NO.40 


13" 


HFLRNQPLTF ALQLH 


SE0.1D.N0.4 1 


1374 


Q P I. T F A L 0 L H D P S G Y 


SEO IF> NO.42 


13' 


A i.QLH DPSGYL A F A D 


SEQ ID NO. 4 5 


13' 


DFGDSSGTL1SRALV 


SE0JD.NO.44 


I3< 


S TG L I S R A L V V T H T V 


SE0.iD.NO.4S 


13" 


S RALVV T H TYLEPGP 


SEQ.lD.NO.46 




V I .(.( .1 j J^ii.> ur V 1 Ay V 


SEQ.ID.NO.47 


1383 


LEPGPVTAQVVLQAA 


SEO.1D.NO.48 


1384 


VTAQVVLQAAfPLTS 


SEQTI3,N0.49 


1385 


VLOAA.1PLTSCGSSP 


SEO.H5.NO.50 


13! 


IPITSCGSSPVPGTT 


SEQJD.NO.51 


1388 


V PGTT DG H R P T A E A P 


SEQ.ID.NO.52 


1389 


D G if R P TAB APNT T A G 


SEO-fD.NO.53 


1 >■ 


1 A K A P NTT A G 0 V P T T 


SEQ !l)No 54 


139 


QVPTTEVVGTTPGQA 


SEQ.lD.NO.55 


139 


E V V G T TP G 0 A P T A F, P 


SFO.iD.NO.56 
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TABLE 6 



Peptide Pool #3 



Peptide 


Se •■it't»<-" 


seq.id.no. 


1394 


TPGOAP TA EPSGTTS 


SFOJD.NO.57 


339 


PTAEPSGTTSVQVPT 


SI Q1D.N< ■ 58 


1396 


S G T T SVQVPTTE V 1 S 


SEQ li J.NO 5 l > 


1397 


V O V P TTEY 1STAPVQ 


SEO.H> NO.60 


1398 


T E V 1ST A {- V 0 M P T A E 


MO ■ ' 


i39" 


T A P V Q A? P TA E S T G M T 


V! Q.1D.N0.62 


i4<> ' 


M PTAE S TG M TP EK VP 


-i Q.ID.N0.63 


1401 


S T G M T P E K V P V S E V M 


1 \< ■ >4 


HI 


PEK.VP VSEVM GTTLA 


1 N0.65 


140.3 


VS EVMGTTLAEMSTP 


. ( ■ 


141 


GTTLA EM S TPEATGM 


!H. NO 67 


1405 


EM S TPEATGMTPA EV 


SEQiD.NO.68 


1408 


S I V VLSGTTAAQVTT 


SEQ.1D.NO.S9 


1409 


S G TT A A QV TTT RWVE 


SEQ.1D.NO. 70 


14 


A 0; V T T T E W V E T T A R E 


SEQ iD.NO.71 


141 1 


T E W VETTARELPiPE 


SEQ.i0.NO.72 




( t A R P L P I P K P K G P D 


SEQ.JD.NO.73 


1413 


LPiPEPEGPDASSiM 


SEQJD.NO.74 


141 1 


PEGPDASSLMST1-S1 


SEQ.ID.NO.75 




ASSIMSTESiTGSLG 


SEQ.ID.NO.76 


1416 


STESiTGSLGPLLDG 


SEQ. ID. NO. 77 


i 


TGSLGPLLDGTATLR 


SEQ.ID.NO.78 


S4 


P LLDGTATLR LVKRQ 


SEQ.ID.NO.79 


1419 


TATLRLVKRQVPLDC 


SEQ.1D.NO.80 


1420 


LVKRQVPEOCVLYRY 


SEQ.tD.NO.81 


1421 


VPLDCVLYRYGSFSV 


•l < ^ » ^ 


!4 


VLYRYGSFSVTED1V 


SEQ.ID.NO.83 
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Peptide Pooi #4 



»£|eMs 


Sequence 


SEQ.ID.NO. 


-Mid . 


TLDIVQGIESAEILQ 


SJ Q.ID.NQ.84 





GIES AEI Q \ !V 


SEQJD.NO.85 


1426 


A EI E 0 A VT5GEGDAF 


SEQiD.NO.86 


J£2 


A V P S G E G D A F E L T V S 


SEQ.1D.N0.8 7 


Ji3J 


1 1 1 > ! t 1 v -> it 


QJD.N0.88 


1429 


! ! I * ! < <FA< 


bhO-in.NO.S9 


Ji20 


C 0 G G L P K £ A C M E 1 S S 


SEQ.3D/NO.90 


Jill 


P K E A C M E J S S P G C Q P 


1 ) HO, 9 


jiii 


ME1SSPGCQPPAQRL 


!D.N< >.92 


Ji|i 


! \< R 1 ( OP VLPSPAC 


S'-n ID.NO.93 





C Q P V L P S P A C 0 L V L H 


SEQ Mj.NO !.' + 


1436 


PSPACQLVLBQ1LKG 


SEQ iD.NO 95 


Jdlj 


QL VLHQILKGGSGTY 


S Q.ID.NQ.96 




LADTNSLA VVSTOLI 


SEQ 1DN0.97 


1442 


■J^ft V V 3 I ^ L, IjVtf^ KJkJtZ, 




1443 


STOLIMPGQF.AGLGO 


SEQ m NO.99 


14;. 


MPGOEAGLGOVPLIV 


SEQ.ID.NO. 1 00 


1445 


A G L G Q V P L I V GILL V 


SEQJD.NO.101 


1448 


LMAVVLASLIYRRRL 


SEOJD.NO.102 


1450 


YRRRLMKQDFSVPOE 


SI 0 ID.NOJ03 


14 


MKQDFSVPQLPHSSS 


SEQ SD.NO.i04 


14 


SVPQLPHSSSHWLRL 


SEQ.ID.NO. 105 


14. 


PHSSSHWLRLPRIFC 


SEQ.ID.NO.! 06 


1454 


HWLRLPRIFCSCPIG 


SEQ.ID.NO. ! 07 


54.55 


PRIFCSCP1GENSPL- 


SEQ.tD.NO. 108 



WO 61/30382 



PCT.CAflO/8t2S3 



T ABLE 8 



. 


DAY imOD/min) 


Monkey # 






68 


96 




3 


5 


2 




2 


4 


6 


12 




3 


7 


6 


10 


e 


4 


7 


6 


8 


i : 


5 


5 


9 


20 


15 


6 


11 


8 


10 


12 


7 


11 


23 


51 


3.^ 


8 


7 


30 


70 


22 


9 


1 


7 


5 


; J 


10 


2 


6 


6 


A 


11 


3 


7 


14 




12 


6 


9 


15 


6 



5 
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We claim: 

1. A method for Inducing art immune response in an animal to a tumor 
5 antigen comprising administering an effective amount of a tumor 

antigen or a nucleic acid sequence encoding a tumor antigen to a 
lymphatic site in the animal. 

2. A method according to claim 1 wherein the tumor antigen is selected 
10 from the group consisting of CEA, gp100, the MAGE family of proteins, 

DAGE, GAGE, RAGE, NY-ESO 1, Melan-A/MART 1, TRP-1, TRP-2, 
tyrosinase, HER-2/neu, MUC-1, p53. KSA, PSA, PSMA, and fragments 
and modified versions thereof. 

15 3. A method according to claim 1 or 2 wherein the lymphatic site is a 
lymph node. 

4. A method according to any one of claims 1 to 3 wherein the nucleic 
acid is selected from the group consisting of vira! nucleic acid, 

20 bacterial DNA, plasmid DNA, naked/free DNA, and RNA. 

5. A method according to claim 4 wherein the viral nucleic acid is 
selected from the group consisting of adenoviral, aiphaviral and 
poxviral nucieic acid. 

25 

6. A method according to claim 5 wherein the poxviral nucieic acid is 
selected from the group consisting of avipox, orthopox and suipox 
nucleic acid. 

30 7. A method according to ciaim 5 wherein the poxviral nucleic acid is 
selected from the group consisting of vaccinia, fowl pox, canarypox 
and swinepox nucleic acid. 
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8. A method according to claim 5 wherein the poxviral nucleic acid is 
selected from the group consisting of MVA, NYVAG, TROVAC, and 
ALVAC nucleic acid. 

5 

9. A method according to any one of claims 1 to 8 wherein the nucleic 
acid is contained in a vector, 

10. A method according to claim 9 wherein the vector is a recombinant 
10 virus or bacteria. 

11. A method according to claim 10 wherein the recombinant virus is 
selected from the group consisting of adenovirus, alphavirus and 
poxvirus. 

15 

12. A method according to claim 11 wherein the poxvirus is selected from 
the group consisting of avipox, orthopox and suipox. 

13. A method according to claim 11 wherein the poxvirus is selected from 
20 the group consisting of vaccinia, fowlpox, canarypox and swinepox. 

14. A method according to claim 11 wherein the poxvirus is selected from 
the group consisting of MVA, NYVAC, TROVAC, and ALVAC. 

25 15. A method according to any one of claims 1 to 8 wherein the nucleic 
acid is contained in a cell, 

16. A method according to any one of claims 1 to 14 wherein the tumor 
antigen or nucleic acid coding therefor is contained in a vaccine. 

30 
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17, A method according to anyone of claims 1 to 16 wherein the tumor 
antigen is gp100, CEA or a fragment or modified version of gp100 or 
CEA. 

5 18. A method according to claim 1? wherein the modified gplOO 
comprises the sequence IMDQVPFSY (SEQ ID NO: 1) and/or 
YLEPGPVTV (SEQ ID NO:2). 

19. A method according to claim 17 wherein the modified CEA comprises 
10 the sequence shown in Figure 8 (SEQ ID NO: 112} and/or 

YLSGADLNL (SEQ ID NO: 11 3). 



15 
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FIGURE 5 



[Antibodies to gp100| 




Group 1 68 57 96 Group 3 U 

$7 S€ Group 2 68 57 96 

Day of bleed 
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FIGURE 6 



ATGG ATCTGGTGCT AAAAAGATGC CTTCTTCATT TGGCTGTGAT 
AGGTGCTTTG CTGGCTGTGG GGGG TA C AAA AGTACCCAGA AACCAGGACT GGCTTGGTGT 
CTCAAGGCAA CTCAGAACCA AAGC CTGGAA CAGGCAGCTG TATCCAGAGT GGACAGAAGC 
3 " CTT hCTQCTQ s ->GT^T ^ ' T T T i. 33r \ \ v , - 
TACAGTGATT GGTGC AAATG CCTCCTTGTC TATTGCCTTG AACTTCCCTG GAAGCCAAAA 
GGTATTGCCA GATGGGCAGG TTATCTGGGT CAACAATACC ATCATCAATG GGAGCOAGGT 
GTGGGGAGGA CAGCCAGTGT ATCCCCAGGA A A C 7G ACGAT GCCTGCATCT TCCCTGATGG 
TGGACCTTGC CCATCTGGCT CTTGGTCTCA GAA.GAGAAGC TTTGT'TTATG TCTGGAAGAC 
CTGGGGCCAA TACTGGCAAG TTCTAGGGGG CCCAGTGTC? GGGCTGAGCA TTGGGACAGG 
CAGGGCAATG CTGGGCACAC ACACGATGGA AGTGACTGTC TACCATCGCC GGGGATCCCG 
GAGCTATGTG CCTCTTGCTC ATTCCAGCTC AGCCTTCACC ATTATGGACC AGGTG n 
CTCCGTGAGC GTGTCCCAGT TGCGGGCCTT GGATGGAGGO AACAAGCAC 1 ? '? C CTG AG AAA 
TCAGCCTCTG ACCTTTGCCC TCCAGCTCCA TGACCCCAGT GGGTATCTCG CTGAAGCTGA 
CCTCTCCTAC ACCTGGGACT TTGGAGACAG TAGTGGAAC C CTGATCTCTC GGGCACTTG? 
GGTCACTCAT ACTTACCTGG AGCCTGGCCC AGTCACTGTT CAGGTGGTCC TGCAGGCTGC 
CATTCCTCTC ACCTCCTGTG GGTCCTCCCC AGTTCCAGGC AC C ACAGATG GGCACAGGCC 
AACTGCAGAG GCCCCTAACA CCACAGCTGG CCAAGTGCCT ACTACAGAAG TT'GTGGG'TAC 
TACACCTGGT CAGGCGCCAA CTGCAGAGCC CTCTGGAACC ACATCTGTGC AGGTGCCAAC 
CACTGAAGTC ATAAGCACTG CAGGTGTGCA GATGCCAACT GCAGAGAGCA CAGGTATGAC 
ACCTGAGAAG GTGCCAGTTT CAGAGGTCAT GGGTACCACA CTGGCAGAGA TGTCAACTCC 
AGAGGCTACA GGTATGACAC CTGCAGAGGT ATCAATTGTG GTGCTTTCTG GAACCACAGC 
TGCACAGGTA ACAACTACAG AGTGGGTGGA GACCACAGCT AGAGAGCTAC CTATCCCTGA 
GCCTGAAGGT CCAGATGCCA GCTCAATCAT GTCTACGGAA AGTATTACAG GTTCCCTGGG 
CCCCCTGCTG GATGGTACAG CCACCTTAAG GCTGOTGAAG AGACAAGTCC CCCTGGATTG 
TGTTCTGTAT CGATATGGTT CCTTTTCCGT CACCCTGGAC ATTGTCCAGG GTATTGAAAG 
TGCCGAGATC CTGCAGGCTG TGCCGTCCGG TGAGGGGGAT GCATTTGAGC TGACTGTGTC 
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FIGURE 7 
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